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2.7.4. Test Result
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The Bluetooth Module operates at hopping-off test mode. The measurement frequency range is
from 30MHz to the 10th harmonic of the fundamental frequency. The lowest, middle and highest
channels are tested to verify the spurious emissions.
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s Keysight Spectrum Analyzer - Swept SA
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|== Keysight spectrum Analyzer - Swept SA
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|_ Keysight Spestrum Analyzer - SWEptSA

[ SENSE:INT]

[
Avg Type: Log-Pwr
PNO: Fast -—w— Trig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 24 dB

Center Freq2 356000000 GHz

Ref Offset 7.24 dB

Stop 2.40600 GHz
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE

s N [1[f]  24022GHz| 4. 013 dBm ___
P N [ 1] 7] 24000GHz[  55982dBm[ | |

3 (N [1f[  23000GHz| 63767dBm| | | |

Y N [1]f[  23740GHz| $1766dBm| | [ |

1

(Channel = 0, Band edge, 8-DPSK)

. Keysight Spectrum Analyzer - Swept SA ==
| 2 AC | [ [ SENSE:NT] [ [03:10:34 PMDec 09, 2010 .
Avg Type: Log-Pwr 4 Display
PNO: Wide (, 17g: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 18 dB
Annotation»
Ref Offset1 dB
9.00 dEm = |
Title»
| [
Graticule
On Off
| —
I DisplayLine
-15.58 dBm
on Off
[ F—
Display Lines»|
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =
1 INEEEEE T T —— (|
Pl N [1[F] 2.401 84 GHz 4207dBm| [ 0] System
JINEEREA 2.380 66 GHz 74440dBm| | ] Displav>
4 N L [ e ] Isplay
3 Settings
5
6
7
8
9
10

1

< m 3

usc i File <PICTURE.PNG> saved STATUS

(Channel = 0, Band edge with hopping on, 8-DPSK)
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s Keysight Spectrum Analyzer - Swept SA

RL | RF AC | |

Center Freq 2.441000000 GHz :
NFE Trig: Free Run

#Atten: 20 dB

PNO: Wide
IFGain:Low

Avg Type: Log-Pwr
Avg|Hold: 100/100

Ref Offset 7.32 dB
Ref 10.00 dBm

Mkr1 2.440 836 612 5 GHz
3.877 dBm

Center 2.4410000 GHz Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts
IMSG STATUS
(Channel = 39, 30MHz to 25GHz, 8-DPSK peak power)
| == Keysiaht Spectrum Analyzer - Swept SA ==
[ RL | 500

AC_| [ SENSE:INT] I

09:39:47 AM Nov 28, 2019

515000000 GHz
NFE

RF
Center Freq 12.

Trig: Free Run
#Atten: 20 dB

PNO: Fast =+
IFGain:Low

|
Avg Type: Log-Pwr
Avg|Hold: 10/10

Ref Offset 7.32 dB
0

]

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Mkr1 2.440 9 GHz
1.269 dBm

Stop 25.00 GHz
Sweep 82.67 ms (10001 pts

MKR MODE TRC

SCL

Y
1.269 dBm
-48.594 dBm
-62.334 dBm

FUNCTION
24409 GHz
24965 7 GHz
48817 GHz
7.288 2 GHz
9.828 2 GHz

-61.1561 dBm
-63.229 dBm

FUMCTION WIDTH FUNCTION VALUE

>

m

(Channel = 39, 30MHz to 25GHz, 8-DPSK)

Kehu-Morlab
Test Laboratory
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s Keysight Spectrum Analyzer - Swept SA

B0 RL | Rr [50Q  AC | [ SENSE:INT] [ [

Center Freq 2.480000000 GHz : Avg Type: Log-Pwr
NFE PNO: Wide -»— Trig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 20 dB

Mkr1 2.479 831 962 5 GHZ
Ref 10.00 dBm 2983 dBm

Center 2.4800000 GHz ' Span 1.500 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (40001 pts

IMSG STATUS

(Channel = 78, 30MHz to 25GH, 8-DPSK peak power)

| Keysight Spectrum Anslyzer - Swept 5A ==
I I T N | [ SENSE:INT] [ ] 09:43:18 AM Nov 28, 2010
Center Freq 12.515000000 GHz : Avg Type: Log-Pwr TRACE ]

NFE PNO: Fast -#»- 1rig: FreeRun Avg|Held: 10110 TvPE LK

IFGain:Low #Atten: 20 dB

DET]
Mkr1 2.480 2 GHz
EeffOffsetT.M dB 2.150 dBm

| oLt 4702 08m

—
—_— 2
SR

|

LS| —
Start 30 MHz ‘ Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 82.67 ms (10001 pts

MKR| MODE TRC| SCL X Y FUNCTION FUKCTION wIDTH FUNCTION VALUE
2.480 2 GHz 2.150 dBm

24985 6 GHz -49.317 dBm

-62.638 dBm

>

| 49915GHz]
| 7.2750 GHz 61.239 dBm
[ f] 9.742 1 GHz 52.424 dBm
- ]

m

< T

(Channel = 78, 30MHz to 25GH, 8-DPSK)
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|== Keysight Spectrum Analyzer - Swept 54

RL [ RF AC | [ SENSE:INT]

.Center Freq 2.480000000 GHz ;
NFE Trig: Free Run

Atten: 24 dB

PNO: Wide
IFGain:Low

Avg Type: Log-Pwr
Avg|Hold: 100/100

Ref Offset7.31 dB
Ref 20.00 dBm

Center 2.480000 GHz
#Res BW 100 kHz

Mkr1 2.479 840 GHz
3.009 dBm

[ ]
|
|
|
|
|

—

Span 8.000 MHz
Sweep 13.33 ms (1001 pts)

MKR MODE TRC| SCL

N [1]f]

SOV NONREWN

ey

>

FUNCTION VALUE

m

]

=
7]
o]

(Channel = 78, Band edge, s8-DPSK peak power)

Keysight Spectrum Analyzer - Swept SA

= -
i RL | RF | SENSE:INT] |

Lol @ )

I 09:42:46 AM

Trig: Free Run
Atten: 24 dB

PNO: Fast =+
IFGain:Low

Avg Type: Log-Pwr
Avg|Hold: 100/100

Ref Offset7.31 dB
Ref 20.00 dBm

Start 2.47600 GHz

#Res BW 100 kHz #VBW 300 kHz

Mkr1 2.479 8 GHz
1.975 dBm

]
i
—
|
|
|
o ol

DL1 -16 99 dfim|

Stop 2.57600 GHz
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL X Y FUNCTION

FUMCTION WIDTH FUNCTION VALUE

>

il N [1[f]  24798GHz|  1.975dBm| ]
Pl N [1[f] = 24835GHz|  -61.264 dBm| ]
El N [1]f] = 25000GHz|  -64.460 dBm)| ]
Fd N [1[f]  24910GHz|  -61.232 dBm| 1]
= I I -
1]
1]
]
]
10 ]
11 N I -
(Channel = 78, Band edge, 8-DPSK)
Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
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s Keysight Spectrum Analyzer - Swept SA |£_‘|_!§J@
| 500 AC | | SENSE:INT| | [03:12:57 PMDec 09, 2019
Marker 1 2.479840000000 GHz Avg Type: Log-Pwr Peak Search
PNO: Wide L, Trig: Free Run Avg|Held:>100/100
IFGain:Low Atten: 18 dB
Ref Offset 1 dB Mkr1 2.479 84 GHz NextEeak
Ref 9.00 dBm__ 7 3.787 dBm| [F—
Next Pk Right
|
Next Pk Left

#VBW 300 kHz

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =

1
S N [1[f[  247984GHz|  3.787 dBm|
[f] 248356 GHz|  -61.688 dBm|
I N [1[f]  250004GHz|  -74.441dBm]
[ [ |

LX)

m

Sowwo~No oA

1

Ak

Msc .3 File <PICTURE.PNG> saved STATUS

(Channel = 78, Band edge with hopping on, 8-DPSK)
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2.8.Restricted Frequency Bands
2.8.1. Requirement

According to FCC section 15.247(d), in any 100kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in the
100kHz bandwidth within the band that contains the highest level of the desired power, In addition,
radiated emissions which fall in the restricted bands, as defined in 15.205(a), must also comply
with the radiated emission limits specified in 15.209(a).

2.8.2. Test Description

A. Test Setup:

Tum Tables —-¢

M

< 1.5m =+

AN iy
e

Feceivers — Preamplifier+

The EUT is located in a 3m Semi-Anechoic Chamber; the antenna factors, cable loss and so on of
the site as factors are calculated to correct the reading. During the measurement, the Bluetooth
Module of the EUT is activated and controlled by the Bluetooth Service Supplier (SS) via a
Common Antenna, and is set to operate under non hopping-on test mode transmitting 339 bytes
DH5, 679 bytes 2DH5 and 1021 bytes 3DH5 packages at maximum power.

For the Test Antenna:

Horn Test Antenna is 3m away from the EUT. Test Antenna height is varied from 1m to 4m above
the ground to determine the maximum value of the field strength.

Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd, ~ Te!: +86 5925612050
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For Radiated emission above 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for 30MHz ~ 1GHz) / 1.5 meters
(for above 1GHz) above the ground at 3 meter chamber room for test. The table was rotated 360
degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted
on the top of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are

set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna
was tuned to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to
360 degrees to find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with
maximum hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detect function and specified bandwidth
with maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also
meets average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasipeak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth
is 3 MHz for Peak detection (PK) at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is = 1/T
(Duty cycle < 98%) or 10Hz (Duty cycle = 98%) for Average detection (AV) at frequency above 1GHz.

4. All modes of operation were investigated and the worst-case emissions are reported.

B. Equipments List:

Please refer ANNEX B(4).

2.8.3. Test Result

The lowest and highest channels are tested to verify Restricted Frequency Bands.
The measurement results are obtained as below:

E [dBuV/m] =Ur + At + Aractor [dB]; AT =Lcable loss [AB]-Gpreamp [dB]

AT: Total correction Factor except Antenna

UR: Receiver Reading

Gpreamp: Preamplifier Gain

AFactor: Antenna Factor at 3m

Kehu-Morlab  XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd,  Tel *86 5925612050
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GFSK Test mode

1220 dBuV/m

CC Part 15.247 Above 1GHz_EE

12
102
92
82
72
62
52
18 peak
32 AVEG
22
12
2.0
2300.000 2311.20 2322.40 2333.60 2344.80 [MHz] 2367.20 2378.40 2389.60 2400.80 2412.00
(GFSK _2402MHz, Antenna Horizontal)
Frequency QuasiPeak | Average Limit Margin Pol Corr.

(MHz) (dBuV/im) | (dBupV/m) | (dBpV/m) (dB) (dB/m) | Verdict
2355.042 - 33.43 54.00 20.57 H 30.07 PASS
2355.306 40.48 - 74.00 33.52 H 30.07 PASS
2400.000 51.55 - 74.00 22.45 H 31.70 PASS
2400.000 - 49.53 54.00 4.47 H 31.70 PASS
2401.853 - 86.66 - --- H 31.60 PASS
2401.920 86.74 - - --- H 31.60 PASS
Kehu-Morlab XIAMEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.  Tel *86 5925612050

Test Laboratory
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Fax: +86 592 5612095

Page 60 0f 137




ORLAB
i g REPORT No. : XM19080032W04

-

1220 dBu¥/m FCC Part 15.247 Above 1GHz_R¥
12
102
92
82
72
62
52
B P RSP GV R T S SRy SN peak
32 | sttt Ao AVG
22
12
2.0
2300.000 2311.20 2322.40 2333.60 2344.80 [MHz] 2367.20 2378.40 2389.60 2400.80 2412.00
(GFSK _2402MHz, Antenna Vertical)
Frequency QuasiPeak | Average Limit Margin Pol Corr.

(MHz) (dBuV/im) | (dBupV/m) | (dBupV/m) (dB) (dB/m) | Verdict
2346.586 41.91 - 74.00 32.09 vV 7.67 PASS
2346.771 --- 33.69 54.00 20.31 Vv 7.67 PASS
2400.000 45.06 - 74.00 28.94 Vv 8.70 PASS
2400.000 - 44.33 54.00 9.67 Vv 8.70 PASS
2402.000 77.39 - - - Vv 8.68 PASS
2402.000 - 77.16 - --- vV 8.68 PASS
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1220 dBu¥/m
12
102
92
82
FCC Part 15.247 Above 1GHz_PK
72 ! T
62 | I
FCC Part 15.247 Above 1GHz_AY
52
42 Bt AR A A st AN aspralladtorsnani e o o g
32 e P PN WWWWAVE
22
12
2.0
2475.000 2477.50 2480.00 2482.50 2485.00 [MHz] 2490.00 2492.50 2495.00 2497.50 2500.00
(GFSK _2480MHz, Antenna Horizontal)
Frequency QuasiPeak | Average Limit Margin Pol Corr.

(MHz) (dBuV/im) | (dBupV/m) | (dBupV/m) (dB) (dB/m) | Verdict
2480.026 96.42 - - - H 8.26 PASS
2480.026 -—- 96.25 --- --- H 8.26 PASS
2483.500 52.66 - 74.00 21.34 H 8.36 PASS
2483.500 - 34.90 54.00 19.10 H 8.36 PASS
2490.280 42.26 - 74.00 31.74 H 8.35 PASS
2490.280 - 33.38 54.00 20.62 H 8.35 PASS
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